It is generally assumed that the dynamical generation of the Higgs mass parameter of the superpotential, µ, implies the existence of a light singlet at or below the supersymmetry breaking scale, M SUSY . We present a counter-example in which the singlet field can receive an arbitrarily heavy mass (e.g., of the order of the Planck scale, M P ≈ 10 19 GeV). In this example, a non-zero value of µ is generated through soft supersymmetry breaking parameters and is thus naturally of the order of M SUSY .
The cancellation of quadratic divergences in the unrenormalized Green functions is one of the main motivations of supersymmetry (SUSY). It stabilizes any mass scale under radiative corrections and thus allows the existence of different mass scales such as the electroweak scale, given by the Z boson mass, m z , and the Planck scale, M P . The minimal supersymmetric standard model (MSSM) is the most popular model of this kind due to its minimal particle content [1] . In this model, the SU(2) L ⊗U(1) Y symmetry breaking is driven by soft SUSY breaking parameters. Thus, the SUSY breaking scale, M SUSY , has to be at or slightly above m z . For this mechanism to work it is also necessary that the SUSY Higgs mass parameter, |µ| < ∼ M SUSY . This parameter also determines the chargino and neutralino mass spectrum. From here one can deduce a experimental lower bound from LEP experiments of |µ| > ∼ m z /4 independent of tan β [2] . The fact that in the MSSM the µ-parameter, which is a priori arbitrary, has to lie within the narrow
has been considered a problem of fine-tuning. Possible attempts to try and solve this problem are the inclusion of gravitational couplings [3] or the introduction of additional fields [4] .
The introduction of a singlet, N 1 , under the SU(3) c ⊗SU(2) L ⊗U(1) Y standard model (SM) gauge group is the most economical extension of the MSSM in which eq. (1) is natural [4] . Here, the µ parameter is generated dynamically: µ = λ N 1 = 0, where N 1 is the vacuum expectation value (VEV) of N 1 . In this model, one can achieve that the potential vanishes in the direction of N 1 in the SUSY limit by imposing a discrete symmetry. If one includes soft SUSY breaking terms then N 1 acquires a VEV and a mass of order of M SUSY . Thus, one inevitable consequence of this mechanism is the presence of a singlet field under the SM gauge group in the low energy theory. This leads to a severe loss of predictability of the SUSY Higgs sector. In particular, the MSSM prediction
will be evaded [5] .
We will demonstrate in the following that it is also possible to make N 1 heavy 
From here we can derive the SUSY potential, V SUSY = V F + V D ′ , where
Here the inclusion of a Fayet-Iliopoulos term [7] , ξ, is the easiest way of breaking the U(1) Y ′ gauge symmetry but one can envisage other alternatives [8] . The VEVs are denoted by
The CP-even and CP-odd components of the scalar field N 1 are mass-degenerate mass-eigenstates with m N1 = (m 2 +λ 2 n 2 3 ) 1/2 . The gauge boson, g ′ , acquires a mass We now break SUSY explicitly in the standard fashion by including soft SUSY breaking terms [10] 
where A, B = O(M SUSY ) are the soft SUSY breaking parameters. With these terms the R-symmetry is broken down to a discrete Z 2 symmetry (α = ±π). If we minimize the full potential, V = V SUSY + V soft , we find
We have seen that in our toy-model all the fields acquire a mass of the order of the arbitrary U(1) Y ′ breaking scale parameterized by √ ξ. However, the condition N 1 = 0 is protected by R-symmetry to all orders in perturbation theory and is only broken by adding soft SUSY breaking terms [eq. (6)]. We now include in our model the full particle content of the MSSM. The Z 2 symmetry is equivalent to the usual R-parity that prevents baryon and lepton number violating interactions.
The full superpotential can then be written as
where 
